
We claim: 

1 . v An exciter assembly for a vibratory roller, comprising: 

(SM an exciter housing; 

(B) \an exciter shaft rotatably journaled in said exciter housing; 

(C) a fixed eccentric weight rotationally fixed to said exciter shaft; 

(D) a free swinging eccentric weight mounted on said exciter shaft so as to 
rotate with respect to saicrexciter shaft between 1) a first angular position in which the 
eccentricity of said free swinging weight adds to the eccentricity of said fixed weight and 
2) a second angular position in winch the eccentricity of said free swinging weight 
detracts from the eccentricity of said Hxed weight, wherein said free swinging weight is 
mounted on said exciter shaft so as to be restrained from substantial axial movement 
along said exciter shaft without the use of anysxetaining structure that is fixed to said free 
swinging weight. \ 

2. Theexciter assembly as recited in claim 1, wherein said free swinging weight is 

sandwiched betweenva first end of said fixed weight and a component comprising one of 

\ 

a torque transfer element and^bemng and is restrained from substantial axial movement 
along said exciter shaft solely by said first end of said fixed weigh\and said component. 

\ V \ 

3. The exciter assembly as recited in claim 2, whereiiT^id^i^^ is a 
first free swinging weight, and further comprising a second free swingihg>^cce^ric 
weight mounted on said exciter shaft so as to rotate with respect to said exciter snSn^ 
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botwm 1 ) n tint nnrnlnr pnsitinn in wh i rh the ec centricity of said second free swinging 
weight adds to the eccentricity of said fixed weight and 2) a second angular position ir 
which th^eccentricity of said second free swinging weight detracts from the ecpdntricity 
of said fixed weight, wherein said second free swinging weight is locatoKaxially between 
a second end of said fixed weight and another component comprising the other of said 
torque transfer element and said bearing and is restrainecHrom substantial axial 
movement along said exciter shaft by said second epn of said fixed weight and said 
another component, respectively. 


4. The exciter assembly as retired imclaim 1, wherein said free swinging weight has 
a tab that extends over an adjacent axial end of said fixed weight and that engages a first 
side of said fixed weighj^when said free swinging weight is in said first angular position 
and that engages a second side of said fixed weight when said free swinging weight is in 
said second angular position. 


5. / The exciter assembly as recited in claim 1, wherein said fixed^weight is formed 


tegraily with said exciter strafe 


The exciter assembly as recited in claim 1, further comprising a motor having a 
rotary output shaft which is coupled to said exciter shaft and which is co-axial with said^ 
-exciter shaft. 
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17^ — The vibratory roller as xedted4axlaijQ L_14, wherein sa id roller is a vibratory trench 
roller, and wherein said motor output shaft is splined directly to said excitei^teftr^^ 

18. The vibratory rollgi^as^fecited in claim 14, wherein said fixed weight is formed 
intea^ttf^wrA-saidexcite shaft., _ 


19. The vibratory roller as recited in claim 14, wherein said exciter housing is formed 
integrally with said axle housing. 

20. <^—A melho(^ of : ^sseIn]^li ^g an exciter assembly for a compaction machine 
comprising: ■ — 

(A) fixing a torque transfer element and at least two bearings to an expt€r 

shaft; 

(B) fixing an eccentric weight to said exciter shaft; 

(C) mounting first and second free swingimpe^centric weights on said exciter 
shaft adjacent respective ends of said fixed wdgKt so as to be rotatable a limited amount 
relative to said exciter shaft; 

(D) restraining said fifst and second free swinging weights from substantial 
axial movement along s?m exciter shaft solely by sandwiching said first and second free 
swinging weights/between respective ends of said fixed weight and operative components 
of said excji^r assembly, each of said operative components comprising one of a bearing 
an^a^efqt^-transffir element: — 
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23. The method as recited in claim 20, further comprising coupling an output shaft of 
a motor to said exciter shaft such that said motor output shaft extends coaxially with said 
exciter shaft. 


24. -tfi ^The method as recited in claim 20, wherein^irof the fixH 


lout the use of any hardware. 


Timed 


25. The method as recited in claim 24, whfSrein at least some of the fixing steps 
comprise pressing the associated compo^nts onto said exciter shaft. 


^ The* mpthnH aQ rflritftri in claim 24 T whereiru the-stefr^^ fixed height to 

said exciter shaft comprises forming said fixed weight integrally with s^ki exciter shaft. 


27. A method comprising: 

(A) assembling an exciter assembly by 

(1) fixing a torque transfer element and at least two bearings to an 
exciter shaft without using any hardware, 

(2) fixing^n eccentric weight to said exciter shaft without using any 

hardware, 

(3) / mounting first and second free swinging eccentric weights on said 
exciter shaf^djacent respective ends of said fixed weight so as to be rotatable a limited 

"relative to said e?ffirter^lTaC^id 
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^said third free weight from substantial axial movement along said 
second exciter shaft solely by sandwiching saicTtEiFd^free-weigh^ said second 

fixed weight and one of said bearings, 

restraining said fourth free weight from substantial axi^UwoVement along said 
second exciter shaft solely by sandwiching s^id^urth free weight between said second 
fixed weight and said second.ler^ue transfer element, and 

inserjittg^aid second exciter assembly axially into an opening in said exciter 
hOlising and mounting S3id~s econd cxcitci asseii TblyuTsm3^xciter housing. 


4,, 

The method as recited in claim-^Tf further comprising coupling an output shaft of 
a motor to said exciter shaft such that said motor output shaft extends coaxially with said 
exciter shaft. 


3& The method ao rooitcd 4TrcMmT7 3 wherein the inserfiiT 



rises inserting 


3*t^ \ ^ e exc i ter assembly into an excit 


at is formed integrally with an axle housing 


of sai 
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7. Thn oxcitrr nssembly as recited in claim 6, wherein said motor output shaft is 
splined directly to said exciter shaft. 

S 

8. The exciter assembly a recited in claim 1, further comprising 
a drum which surrounds said exciter housing, which is rationally supported on a 

surface to be compacted, and which is excited to vibrate by said eccentric weights. 


. 9. ? The exciter assembly as recited in claim 1/wherein said exciter shaft and said 
ft - \ 

'fixed weight v comprise a first exciter shaft an^fa first fixed eccentric weight, respectively, 
and further comprising 

a second exciter shaft rotat#6ly journaled in said housing, 
5 a second fixed eccenterc weight rotationally fixed to said second exciter shaft, 

a free swinging ec^ntric weight mounted on said second exciter shaft so as to 
rotate with respect to^d seco^exciter shaft between 1) a first angular position in 
which the eccentricity of said free swinging weight adds to the eccentricity of said second 

fixed weight an^ 2) a second angular position in which the eccentricity of said free 

/ \ 
10 swinging weight detracts from the eccentricity *of said second fixed weight, wherein said 

free swinging weight is mounted on said second exciter shaft so as to be restrained from 

substantial axial movement along said second exciter shaft without the use of any 

retaimng structure that is fixed to said free swinging^eight . 
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10. OGhe-exu lm a sse mbly ds i ce 4 ted4nxlain^^ comprising 

a drive element which is mounted on said first eccentric shaft sucF 


id free 


swinging weight on said first exciter shaft is restrained from substantial axial mavement 
along said first exciter shaft solely by said first fixed weight and by said^dfive element, 
and \ 

\ 

a driven element which is mounted on said second ecp^htric shaft such that said 
\ 

free swinging weight on said second exciter shaft is restrained from substantial axial 

\ 

movement along said second exciter shaft solely said second fixed weight and by said 

driven element, and wherein said drive elem^ft is coupled to said driven element so as to 

\ 

transfer drive torque thereto. /\^ 


10 


1 1 . The exciter assembly as^recited in claim 10, further comprising 

a first bearing whicl/supports said first excit x er shaft on said exciter housing; 
a free swinging ^ccentric weight mounted on said first exciter shaft between said 
first fixed weight an/ said first bearing and which is restrai^ied^from substantial axial 
movement along /aid first exciter shaft solely by said first fixed\weight and said first 
bearing, respectively; 

a second bearing which supports said second exciter shaft on £aid exciter 
housing; jmd \^ 

\ 

/a free swinging eccentric weight mounted on said second exciter shafrbetween 
said/second fixed weight and said second bearing jpt-which is restrained from substantial 

InoVeqjent along said second^citer shaft solely by said second fixed weight and 
said second»bearing,.respectively. 
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12. An exciter assembly that is configured to impart vibrations to a rotating drum 
assembly of asvibratory roller, comprising: 

(A) an\xciter housing which is formed integrally with an axle housing of the 
rotating drum assembly; 

(B) an exciter ^aft which is rotatably journaled in said exciter housing by at 
least two bearings; 

(C) a fixed eccentricweight which is rotationally fixed to said exciter shaft; 

(D) a first free swinging^ccentric weight which is sandwiched between a first 

end of said fixed weight and one of said^bearings and which is restrained from substantial 

\ 

axial movement along said exciter shaft soPely by said fixed weight and said one bearing; 

(E) a second free swinging eccentn^p weight 1) which is sandwiched between a 
first end of said fixed weight and a component consisting of a) another of said bearings 
and b) a torque transfer element fixed to said exciter shaft and 2) which is restrained from 
substantial axial movement along said exciter shaft solely by said fixed weight and said 
component. 


13. The exciter assembly as recited in claim 12, wherein said Witer^shaft is a first 

exciter shaft, said fixed eccentric weight is a first fixed weight, and s\id second free 

\ 

weight is sandwiched between said first eccentric weight and a first torc^e transfer 
element fixedly mounted on said first exciter shaft, and further comprising ^ 

a second exciter shaft which is rotatably journaled in said exciter housing by at 


least two bearings; 


\ 
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second torque transfer element which is fixedly mounted on said second exciter 
shaft and ojWatively coupled to said first torque transfer element; 

a seconaNfixed eccentric weight which is rotationally fixed to said second exciter 

10 shaft; 

a third free swiiWing eccentric weight which is sandwiched between a first end of 
said second fixed weight and one of said bearings on said second exciter shaft and which 
is restrained from substantia\axial movement along said exciter shaft solely by said first 
fixed weight and said one bearing; and 

15 a fourth free swinging ecc\ntric weight which is sandwiched between a second 

\ ^ 

end of said second fixed weight and sai v d second torque transfer element and which is 

restrained from substantial axial movemen\along said exciter shaft solely by said second 

\ ^ 

fixed weight and said second torque transfer element. 

\ 


10 


14. A vibratory roller comprising: 

(A) a chassis; 

(B) at least one 4rum c assembly supporting said chassis on a surface to be 
compacted, said drum assembly being hollow and haVing a length corresponding to the 
width of strip to be compacted, said drum assembly comprising an axle housing and a 
drum rotatably supported on said axle housing via an axle; a^id 

(C) an exciter assembly which imparts vibrations to sai^drum andWhich is fully 
contained within said drum, said exciter assembly comprising: 

(1) an exciter housing located within said axle housing, 

\ 

(2) an exciter shaft rotatably journaled in said exciter housing by at 
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first and second bearings, 

(3) a fixed eccentric weight rotationally fixed to said exciter shaft, 

(4) first and second free swinging eccentric weights, each of which is 
mounted on s^d exciter shaft so as to rotate with respect to said exciter shaft between 1) 
a first angular portion in which the eccentricity of said free swinging weights add to the 
eccentricity of said fixed weight and 2) a second angular position in which the 
eccentricity of said free singing weights detract from the eccentricity of said fixed 
weight, and 

(5) a motor haWg^a rotary output shaft which is coupled to said 

\v 

exciter shaft and which is co-axial with, said exciter shaft. 

\ 

15. The vibratory roller as recited in claim\14, x wherein each of said free swinging 
weights is mounted on said exciter shaft between\^spective end of said fixed weight 
and an adjacent component of said exciter assembly 50 as to s berestrained from 
substantial axial movement along said exciter shaft without the use of any retaining 
structure that is fixed to said free swinging weight. \ \ 


\ 


\ 


16. The vibratory roller as recited in claim 15, wherein said first free swinging weight 
is sandwiched between said fixed weight and one of said bearings atod said seconXfree 
swinging weight is sandwiched between said fixed weighrt and a torque^transfer elemeht^ 
affixed to said exciter shaft* 
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21- Th e mcth ed-as-iscited^ 20, wherein the step of axially restraining said first 

and second free swinging weights comprisessmiawkhijigsaid first free swinging weight 
between said fixed weight and one of said bearings and sandwichings^id>s^cond free 
swinging weight between said fixed weight and a torque transfer element, 

22. The method as recited in claim 21, wherein said exciter sjp&t is a first exciter 
shaft, said fixed eccentric weight is a first fixed weight, an^aid torque transfer element 
is a first torque transfer element, and further comprising: 

fixing a second torque transfer elemenj^nd at least two bearings to a second 
exciter shaft; / 

fixing a second eccentric weight to said second exciter shaft; 

mounting third and fouffn free swinging eccentric weights on said second exciter 
shaft adjacent respective e^as of said second fixed weight so as to be rotatable a limited 
amount relative to said^second exciter shaft; 

restraining^aid third free swinging weight from substantial axial movement along 
said second excmer shaft solely by sandwiching said third free swinging weight between 
said second/fixed weight and one of said bearings; and 

restraininglaftHi^^ swinging weight^frc^^ 
along said secondexcite^haft^oIH^by sandwiching said fourth free swinging weight 
bstWeensaid second Hxed^Wefght-and said second tCTque^ransfefelement 
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____(4L_ _ restraining said first and second fre e swinging weights from 
substantial axial movement along said exciter shaft solely by sandwiching smd first and 
second free swinging weights between respective ends of said fixed weight and operative 
components of said exciter assembly, each of said operative comD0nents comprising one 
of a bearing and a torque transfer element; then / 

(B) inserting said exciter assembly axially info/ an opening in a exciter housing 
and mounting said exciter assembly in said exciter housing; 

(C) mounting said exciter assembly jm a trench roller in operative 
communication with a rotatable drum assejarfbly that supports said trench roller on a 
surface to be compacted. / 

28. The method as recited A claim 27, wherein the step of axially restraining said first 
and second free swinging Weights comprises sandwiching said first free swinging weight 
between said fixed weight and one of said bearings and sandwiching said second free 
swinging weight between said fixed weight and a torque transfer element, and wherein 
said exciter shaft/s a first exciter shaft, said fixed eccentric weight is a first fixed weight, 
and said torque transfer element is a first torque transfer element, and further comprising: 

fixing a second torque transfer element and at least two bearings to a second 
exciter slaaft, 

/ fixing a second eccentric weight to said second exciter shaft, 
/ mounting third and fourth free swinging eccentric weights on said second exciter 
rfhaft adjacent respective ends of said second fixed weight so as to be rotatable a limited 
aiTTOtffltx elative to said second exciter shafts 
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